SYNOPSIS Ten cases of mucocele of the vermiform appendix are described. Eight cases were of mucinous cystadenoma of the appendix and six cases showed acute inflammation. Two of the six cases showed pseudoinvasion of the appendix and in a further case the appendix had perforated with extrusion of a misplaced neoplasm. Two cases were of mucinous cystadenocarcinoma and one of these was diagnosed as 'pseudomyxoma peritonei'. 'Pseudomyxoma peritonei' is a misnomer and is caused by dissemination of a mucinous cystadenocarcinoma within the peritoneal cavity. The special problems of histological diagnosis are discussed.
Mucocele of the appendix is an uncommon but mysterious condition about which a large volume of literature has accumulated without much clarification of the underlying pathology. There are two main theories of causation. The first can be termed the 'obstructive' theory because it is thought that the distal mucosa of the appendix is stimulated to produce an excessive secretion of mucin, as a result of proximal obstruction of the lumen by faeces, inflammatory fibrosis, or the presence of a neoplasm (Elliott, 1957) . The second theory, which is an extension of the first, asserts that the mucosa of the obstructed appendix undergoes an ill defined neoplastic change which has been termed 'adenocarcinoma grade I' (Woodruff and McDonald, 1940) or papillary mucus-secreting carcinoma in situ (Scimeca and Dockerty, 1955) .
The mystery deepens when 'pseudomyxoma peritonei', which is a complication of mucocele of the appendix, is considered. The original hypothesis (Werth, 1884) postulates that peritoneal irritation, produced by the leakage of mucus from a burst mucocele, causes a metaplastic reaction to take place in the mesothelial cells so that mucin is formed locally in the peritoneal cavity. Other hypotheses accept that malignant adenocarcinomas of the appendix can produce pseudomyxoma peritonei, but there is also the opinion that it may occur in the Received for publication 5 April 1973. presence of a neoplasm which is not invasive or where there is an abnormal epithelium which is not neoplastic.
The object of this paper is to describe the histology of 10 appendices and to consider the underlying pathology with particular relation to mucocele and pseudomyxoma peritonei.
Materials and Methods
The appendices were fixed in 10% formal saline. Coronal blocks in sequence were taken so that the entire appendix was examined in each case with the exception of cases 3, 6, and 10. Sections were cut at 5,u and stained routinely by Ehrlich's acid haematoxylin and counterstained with eosin. Special stains included phloxine tartrazine for Paneth cells, the diazo method, and Fontana's silver impregnation for enterochromaffin granules, alcian blue, and PAS (pH 2 6) for mucin.
The cases are summarized in table I.
Histology
The histological details of cases 1-10 are given in tically showed basal crowding of nuclei and the presence of numerous mitoses. The epithelium looked neoplastic, and villous processes were developed in some cases (cases 4 and 5) with an appearance identical to the villous adenomas of the large intestine. In addition the glands were tortuous and showed lateral branching and budding of cystic tubules (figs 1, 2, and 3). There were numerous mitoses and the basi-glandular cells of the crypts tended to be displaced by mucinous epithelium. Thus the Paneth cells disappeared and argentaffin cells were diminished and displaced, a common factor in neoplasms of the intestine which distinguishes them from hyperplasias and heterotopias (Gibbs, 1967) . Polypoid mucosal hyperplasia (metaplasia) may occur in the appendix (MacGillivray, 1972) disruption of the lining epithelium. Strips of displaced epithelium could be seen lying interstitially producing a semblance of invasion (figs 6 and 7) and mucinous epithelium had grown through the perforation tracks in cases 4 and 5. Large numbers of macrophages were present in the interstitial mucin and this complicated the histology (fig 8) .
Cases 1-8 cover the histological 'spectrum' of an epithelial neoplasm of the appendix which is considered to be a primary mucinous cystadenoma. It can be seen that considerable variations in histology occur in these neoplasms which appear to be the result of local factors influencing tumour growth.
Case 9 was an invasive mucinous neoplasm of the appendix forming large numbers of argentaffin cells and was considered to be a primary mucinous cystadenocarcinoma of the appendix (figs 9, 10, and 11).
There was acute appendicitis wihout perforation so that peritoneal dissemination had not occurred although there were lymphatic metastases. Case 10 was a similar tumour but perforation and appendix abscess had occurred which was followed by disse;mination of the mucinous cystadenocarcinoma within the peritoneal cavity and 'pseudomyxoma peritonei' (fig 12) .
Discussion
Mucinous cystadenoma of the appendix is an uncommon tumour which secretes viscid mucus that tends to accumulate within the lumen so that it becomes distended to produce a mucocele. If the lumen proximal to the tumour is narrow, the mucus may not drain. However, four of the mucoceles described here are associated with severe narrowing N. M. Gibbs or complete obstruction of their lumina which is probably related to abnormalities in development of the organ or subclinical episodes of acute inflammation. It is evident that epithelial displacement and pseudoinvasion are related to definite clinical episodes of acute appendicitis. In longstanding cases calcification of inspissated mucus (case 5) may result in the formation of an appendiceal calculus (Bunch, 1945) which may be detected radiographically (Marshak and Gerson, 1960) .
Mucinous cystadenoma of the intestine is found, it seems, only in the appendix. However, it shares many of the morphological characteristics of villous adenoma of the colon and it can be argued that the tumours described are in fact villous adenomas which have been altered by the confines of the appendix. Nevertheless it is known that epithelial neoplasms of the appendix show significant differences from neoplasms elsewhere in the intestine. For Mucinous cystadenocarcinoma behaves as an invasive neoplasm (cases 9 and 10). Such tumours, in common with other mucinous adenocarcinomas of the intestinal tract, may produce by differentiation large numbers of argentaffin cells and have been mistaken for carcinoids (Evans and Murphy, 1959) .
A tumour which invades and disseminates within the peritoneal cavity after the appendix has been totally removed must be regarded by definition as malignant.
The alarming clinical features produced by dissemination of a mucinous carcinoma within the peritoneal cavity were described by Fraenkel (1901) in relation to mucocele of the appendix. He used the term 'pseudomyxoma peritonei', which had originally been given by Werth (1884) 
